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从 18 个深海沉积物样品中共分离到 83 株海洋真菌，采用 PDB 和 GPY 两种培养
基进行发酵，分别以纸片琼脂扩散法、MTT 法、改进的 Ellman 法和 Housman 法对这
些菌株发酵液乙酸乙酯提取物的抗菌、抗肿瘤、抗 AChE 及半胱氨酸蛋白酶活性进行
分析。结果表明：有 36 株对一种或多种指示菌有抑制作用,占总供测菌株的 43.4％，
其中对大肠杆菌、金黄葡萄球菌、枯草芽孢杆菌、白色假丝酵母和黑曲霉有抑制作
用的菌株分别有 16、28、5、4 和 3 株,占总供测菌株的 19.3％、33.7％、6.0％、
4.8％和 3.6％；有 70 株真菌具有体外抗肿瘤活性（对 KB 细胞或 Raji 细胞的抑制
率≥50％）,占供测菌株的 84.3％,其中只对 KB 细胞有抑制作用的菌株有 13 株,对
Raji细胞有抑制作用的菌株有14株，对两种肿瘤细胞都有抑制作用的菌株有44株，
分别占供测菌株的 15.7％、16.9％和 53％。菌株 WP-M-5、DY-G-4、DY-C-2、WP-J-3、
WP-O-3 对 Raji 细胞的 IC50分别为 5.0，1.1，2.8，1.9 和 0.5μg/mL。有 7 株菌株
具有抑制 AChE 活性，占供测菌株的 8.4％。 
采用形态学及分子生物学的鉴定方法对 WP-K-3 菌株鉴定，将其归类为黑曲霉
（Aspergillius niger）。 
采用有机溶剂萃取、硅胶柱层析和 Sephadex LH-20 凝胶柱层析等分离纯化方







和 ESI-MS 等波谱分析，鉴定了其中 2个化合物 LS2 和 LS8 的结构，分别为 2－羟基
苯乙酸甲酯和 5α,8α-环二氧麦角甾醇。 
















LS5、LS6 和 LS8 均具有抗氧化活性，IC50分别为 7.8, 15.6, 250, 250μg/mL；另
外 LS 6 和 LS 8 还有抗 AChE 活性，IC50均为 10μg/mL；4 个化合物均没有抗菌、抗
肿瘤、抑制胰蛋白酶和半胱氨酸蛋白酶活性。 
就 LS6和 LS8对 AChE抑制作用的动力学性质进行了初步研究，发现它们对AChE




































Abstract   
In this study, marine fungus isolated from marine sediment samples originated from 
west of the Pacific Ocean beside the equator, were screened for antimicrobial, antitumor, 
Acetylcholinesterase(AChE) inhibitory activities and Cysteine protease inhibitory 
activities. One of the strains with high activity was chosen for further research on its 
secondary metabolites. This study aims at finding potential bioactive strains and their 
metabolites, thus lays a foundation on exploring and utilizing marine sediment fungus 
and new microbial pharmaceutical. 
83 strains of fungus were isolated from 18 marine sediment samples. After cultured 
on PDB and GPY medium, their ethyl acetate extracts were tested for antibacterial, 
antifungal, AChE inhibitory activities and Cysteine protease inhibitory activities by using 
paper disk diffusion method, MTT method, improved Ellman method and Houseman 
method respectively. The results show that 36 strains(43.4% of the total strains) could 
inhibit one or more sensitive microbes named Escherichia coli, Staphlococcus auerus, 
Bacillus subtilis, Candida albicans and Aspergillus niger, the number of such activity 
strains are 16, 28, 5, 4, and 3 respectively, the ratio to the total tested strains are 19.3％，
33.7％，6.0％，4.8％ and 3.6％ respectively；70strains could inhibit the growth of KB 
and/or Raji tumor cell lines, including 57 strains on KB cell and 58 strains on Raji cell, 
the ratio to the total tested strains are 68.7％, 69.9％ respectively. Strains of WP-M-5，
DY-G-4，DY-C-2，WP-J-3，and  WP-O-3 were chosen for further study of their IC50 
against Raji cell, their IC50 values are 5.0，1.1，2.8，1.9 and 0.5 μg/mL respectively. At 
the same time, 7 strains were found that have AChE inhibitory activities. No strains have 
cysteine protease inhibitory activity. 
When identified by traditionally morphological characteristics with the use of 
ribosomal DNA (rDNA), WP-K-3 was classified as Aspergillius niger. It was selected to 















Column Chromatography, NMR analysis and MS analysis, we obtained 15 
compound.The structure of LS2 and LS8 were identified as methyl 2-(2-hydroxyphenyl) 
acetate and 5α,8α-ergosterol.  
The four compounds LS2, LS5, LS6, LS8 were tested for their antimicrobial, 
antitumor, AChE inhibitory, trypsin inhibitory, cysteine protease inhibitory, and 
antioxidant activities. The result showed that the compounds LS2, LS5, LS6, LS8 have 
antioxidant activity with IC50 values of 7.8, 15.6, 250, 250 μg/mL; both compound LS6 
and LS8 show AChE inhibitory activity with IC50 values of 10μg/mL. Besides the 
analysis above, these four compounds show no inhibitory activities against sensitive 
microbe, sensitive tumor cell lines, trypsin and cysteine protease. 
The inhibition kinetics and mechanism of LS6 and LS8 were studied. The results 
showed that both of the AChE inhibition by LS6 and LS8 were a reversible reaction. The 
inhibitory mechanism of LS6 and LS8 belonged to noncompetitive inhibitor. The 
Michaelis constants (Km) were 3.926 mmol/L，3.081 mmol/L . 
This study indicated that fungi from marine sediments represent great potentiality 
































中有 61％与天然产物有关[2]（表 1）。Proudfoot[3]曾报道说在 2000 年新引入市场的
29 个小分子药物里有 9 个就是天然产物来源的药物。天然产物来源的先导药物在
2000 年时占总先导药物的 40％，并且在 2001 年和 2002 年时持续保持在 24％和 26





图 1  2000、2001、2002 年全世界销售排名前 35 的药物中天然产物药物、天
然产物来源药物、生物来源药物和合成药物所占的百分比 
Fig.1 Percentage of NP and NP-dereived, biologic-derived, and 
























表 1  新化合物实体的来源及其药效 [2]
 







































































     许多海洋真菌可产生抗细菌活性的化合物，其中有些化合物不但抗菌活性高、
抗菌谱广，而且结构新颖，显示出巨大的药物开发潜力。 
化合物 dictyosphaeric acids A（1）和 B（2）是 Bugni[22] 等从海藻
Dictyosphaeria versluyii 中分离得到一株真菌 Penicillium sp.的代谢产物，其
中 dictyosphaeric acids A 具有一定的抗菌活性。这两个化合物具有罕见的十元环
内酯结构，迄今为止仅有两个化合物曾被报道具有相同的碳骨架。 
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表 2 2002－2005 年从海洋真菌中分离到的部分抗细菌化合物 
Tab.2  Antibacterial compounds isolated from marine fungi 
化合物                     产生菌               指示菌               活性（MIC）      参考文献 
Varixanthone         Emericella variecolor           E.coli                12.5μg/mL            [25] 
                                                B.subtilis              12.5μg/mL 
                                                S.aureus               12.5μg/mL 
Phomadecalins A-D          Phoma sp.          Enterococcus faecalis        50μg/mL             [26] 
Phomadecalin A,B,D                               B.subtilis              200μg/disk 
                                                S.aureus               200μg/disk 
Enniatin B              Fusarium sp.               S.aureus               2.5μg/mL            [27] 
                                                 VREF                2.5μg/mL 
Trichodermamide B    Trichoderma virens             S.aureus              15μg/mL             [28] 
                                                 E.faecalis             15μg/mL 
Modiolides A-B      Paraphaeosphaeria sp         Micrococcus luteus        16.7μg/mL           [29] 
Aspergillitine      Aspergillus versicolor              B.subtilis              5μg/disk            [30] 
Ascochital       Kirschsteiniothelia maritime           B.subtilis             500ng/mL           [31] 
Siccayne            Halocyphina villosa                 G＋              10-50μg/mL          [21] 
Scahisamide A             Penicillus sp.           Micrococcus luteus         33.3μg/mL          [32] 
2.2 抗真菌活性
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